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ft m m & % 

ft*MMrfc«#?*£Raiff. WM*-+ttX*maW**R»rar*£. # 

1.8 m 2,0MHz &mmpi, *-^»fi65Ra#fi«*» 3 - 5 m 4.omhz jssrt, 

1ST J.*=3ERi!**«E*tt 7-0 M 7.3MHz MiEBrt. 

wffft»a*«a±sfHR»fc». 





13. jnttjpJS* 10 II Sf&Wm £*#5E£^, WfctoJmiaftltf 

«ffaa«fMrwa»tt»ff«»€«i*rttt^tta. 

apmhz jg-^Ra^RM^g^ti 3 - 5 i 4 - 0MHz ^mBfl,„MH = 

+8r£$mm&&!ttV} 7.0 s 7.3MHz ft?£Hrt, fifMff&SRaflMWrst* 

is. jptt'fus* io-i4 *f/}&-mm*8i7&toij&> n&m&T, bo&bt 
ae^Ffsa^feffiftfrififiSR^rtwfi^ffira. wj^£0ri*£?£^rt 



(b) &f%mM?%m±mtiiMm%, n^mnmmKm^^mm 

(e) fg|£»lE§&igfB^-h65 RF Tit M^#«&£0r£^ffl1= SITfiii 

19. glffiEST, 



%faX5lk;j!jr3?S§£M£2l(AlIiance ^ or Telecommunications Industry Solutions) 
mfoZ% ANSI T1.413 ADSL ftfe A. ® ADSL 

a*afflfici$iiaffl«axt*«att5^EJi 600,000 h:#/$wbp, 6+Mbit/s)^^ 

mffl^m^S'J^ 4.3125kHz fig 256^ -«W ■« . 

«MSf«iK»«)8lttMill* 2 «S»». 09». 128 . 256 > 513 . 

1024 ft 2048 -t-pftil. 

•*3i«MW t fflJ !, IM8E«ZRjeT«£«H* 16 S 800Kbit/s fig&igM^TttT 



ft T -ttffl^#&m vdsl mm^m^&t^iff^mm^ i2.98mmi/$ 
mr*&& 25.96 5i.92Mbit/ s h** , 

BSdj^^^^^^,W^VDSLfqFTTC^Jt(T^*VDSUFTTC) 
Wft^a^WPtJPWMDSBl OFDM<<£Ji DMT »WflS»5«). &7$E# 

vdsufttc mnraA*. wt**Ma»W ADSL w#*si«#a£. 

ft] ft. ADSL £ffl«>8Sfc£^ig&;fiJffi:*:&3j i.lMHz ftft&tfX. m 

VDSL/FTTC &JflJ0r5$jStt#S*ttfc 10MHz . -#5tf T VDSL/FTTC &##r$t 

ajflu dmt *&, =%fem%s%%m$i 43.125kHz ® ise ^ w *t -fii" . 

«*a*««»A*B». Jlk**«**0#fjffitt IMHzgJ 12MHz 

JL^»XtOTtt«». «». #BT««tt««ia«)ti>3E«*ft»«ftffl: 1.8 

pj 2.0MHz ; 3.5 g) 4.0MHz ; 7.0 p] 7.3MHz fg 10.1 pj 10.15MHz . .^ft, £fl 

-.M^JiteRFj p^ 



«*»*«««»±» ^a. «. ffitt»sjtt****wii«fc*«P 

12MHz MffiH ft ttfiP«ii*aEfttta*«M*B; 

b 3(a)fp 3(b)fi^{h«*ffl»»«^ffl#*ft**«t+M-^*a«^»w 
»wTaBf5ijBWOT#iBj%ffi(a«Mffl; 



m 8 ft 1-8 53 2 r 0MHz SRSRTOaWffiWtt 

ffl 9 *««*»8'tt*-SStt. * 1.8 PJ 2.0MHz 5efRM9WiSMm«« 
B io ft 1-8 31 2.0MHz 2RftM3&tt#re*tt 

S 1 1 tt*B&tt. |E 1-8 3] 2.0MHz 3?RgWffij&ttft*#ti 

#.1© 1 , #jSf^J&i£St<£&ffl VDSL/FTTC «^S^^%^P5^Wffi^SP 
ffljfcafffRSM*7c(ONU)ttjga. «-HJ"i!*ail-*«**WSM[»ft»« 12 

io afraa-, »*j»waft«aff»« J2 i>m#;B**F«»ttJB5S. 
*a»H»*5E ii -awaatwa/'a is n$8g&. saja^a 15 -&*f 

*sa«a«-if onu affafffaaflMMc is . a**%a&jitJ*iia. {& 
«asjf*«fflj*tta«MMe. fta»*56 is fo^s 21 ^(Bj^ffi^si » »a 

&M, **f«*««8«Wi*ft» tt»»Riilfl!|l. 2#*Slft 

onuii ftmmmnmp®. i5£isjw3&25, &7jft%-**n*&#mn**n 



a vdsl/fttc mmt&mwi^m^M^m^, umhz $)®%. 

12MHz gUMSHA. #£#&£4bk*l£feffi^ft;L^^. TJi, S2^dJ 
VDSL/FTTC ±|fafltt- > Nft«MS«!!J*«fll«*. « 

*, #«E55»Wik^%^%RFTtfc(BP. 1.8 M 2.0MHz, 3.5 M 4.0MHz , 7.0 
M 7.3MHz fa 10.1 £ 10.15MHz), g*£j£ttRtt&ttttftS£. &&#gP&& 
«*34^OTA*lF»tfJ?b**T. &#it«£ffl#S*I^. VDSL/FTTC 
*pJtftXf^tt*^ft#-^#Bai«flE*ft»-8MBni«x HJ-90dBm/Hz fa?eBl*3ft 
-^PI#3«£-86dBm/Hz, £tt*ift«£KRjLtfft J f*#* 
(-tt*9IT« 23 ONU/Jf/^i|g 25)ft 50 &^tfcft*ftTfttt 

&£^8££>§^(i#*n, DMT)*, sK»fiF«E»tt$RJR*«fflrttt-S^ 

«**30r£#»?&«. ft*, #H9 
3(a), *5ft£««ffi*»£»HRfc««»**rt(^ tt***IStt!ll* 
£#WttKtt-M±g#W3S«*»*tt-*£*. ffl 3(b)* mJW 43.125kHz 

»K»#»«i«gfli-9#»»flctt*#tt: 3R£T£*«*«<itttts. ®- 
.Mffif.ta^ttfl&WRfttt^^ffiKw, *«>#4.5%). 

,C>^^$fcfiU?ft^^gB(2/5Jt) 2 fg(BP, *«J 1.6%). »H£SH*ffi*ft£+*®# 
^4lJgfi«l(2/7n) 2 ^(BIl, *#fc0.8%), ftjtfc^. 

*»**w«K»«ttttftaa»#Jft*«2R«*rtw«w*«?b* 



% 43.125kHz *Pmi*@iI&©£ife£fft& 200kHz 

Hl*ltt««(W. 0 M 1 1.04MHz Wf^t 6${S W 42 SI 46), £ 

1.8 flj 2.0MHz j£Brt?£j£ 200kHz £ffjB3 P, igg±&S W4>'64b& 
RAH 60dBm/Hz ^/Jsitj^^dBni/Hz . j*#g[Ti§:^JiKT-SO «£- 

90dBWHz gp<££g±W$j4M£Bft , K^ &i£^itBJ$i 

^{tteE£{r^(T,.)aSfeffiiB(-2/3*)te. fcfcWr-i). (T-jWMfc, £8fe£E 



z Ptfc=P.T„.i + P2T n . 2 +P 3 T 11 . J +p4T I ^+p5T n .5+p6T^ (1) 

P,T n . 1 =p 2 T D . 2 +p 3 T n .3+p4T 0 ^+p J T n . } +p 6 T n . 6 +p 7 T 11 . 7 (2) 

T n .,=a 2 T n . J +a3T n .3+a 4 T n ^+OjT n . J +a 6 T 11 ^+o 7 T n . 7 (3) 

a 2 =p 2 /p,; a3=Pj/Pi; a 4 =p 4 /p, , .3i^£g£a4U&ttffi£tt• 
k: aa*±stH*» : F^±ffir»»*tt*»'w. - 2/3n . +2/5jt . - 2/7n . * 

a 2 =3/5= -0.60 
a,=3/7= 0.43 
a 4 =3/9= -0.33 
; a,=3/l 1=0.27 
a 6 =3/13= -0.23 
a 7 =3/15= 0.20 
o 8 =3/17=-0.18 



a,=3/19=0.16 
a IO =3/21=-0.14 
a, ,=3/23= 0.13 

S 20 >Hlr9ttttfER AlfcJfl. £*S&ti£. £4|«3±*# io s 15 fg**tt 

sir. ssaatflw^JM^SRflWfrtB rttsit-HMirtt. «£ 

ft*. #JBffl5, ->hSKtt«#Jfllfi[ : f$R*4|f»*HXtW«±Kl-xtSIS« 
Jflg A. 

ffWMttOT^MWMttW. («». asffl «. 125kHz xm^m)*. 
ft 10.1 g io.i5^jjjfe jSBflaffi«:i^w^^ 

fflMiMMM. »*<E±««? t»* 40dBm/Hz tVtfMAAf, £^ 

RR*tt*«LhWtt-W*««*+»#H»^tMtt. S«. «il[ll<l 



TSkftttimm, mat, mmmm^mm, ^u*^mmmto$L&&. 

RF$#*WRFTftW£M+#3r&. «ffl^»fffl^Mffl4', ffi^SiSt?! 

JS-S«1fettKH»t.-'etl« i R*tt*». W». #JRB«. ^« dmt w vdsl 
-I25dBm/Hz. gft. «5IT««««»*fi9fll«T. £Tfr ttWiSf IT«Bt. : 



R&mnmiTm&zmmmttmmmBi. mmw rf =F$tm®g 

ESI 61 ttftfflagttASI A/D SKStfflSIAH A/D £&s§. StURMt 
ttHt *T»Jf # IB 60/016,251 Cioffi ^A«E 1996 ^ 4 jj 19 fl 

nix, »s«ttM*ttA*ftftj&. m^*T^tg^'efn^pjRF^ifcft<, 



(BP. ?«a£(n-D* ft«>, «^AfMtt«FttttttJt. ®#tfe*S« 

®mm. bp, = 

X 2 =3/5= -0.60 
A. 3 =3/7= 0.43 
X 4 =3/9= -0.33 
7. S =3/1 1= 0.27 
X 6 =3/13=-0.23 
X 7 =3/15=0.20 
X 8 =3/17=-0.18 
A. 9 =3/19=0.16 
A. IO =3/21=-0.14 
X n =3/23=0.I3, 99. 



SP^«ife±«*a*S*(#JHIB3(a)»3(b)Rrja>. Jifcft. RFTft@gi4 
T*MW»1'*. Bfc«««tt#X^«*T«ttafi.-iHtfh USS&SR 

nniimAi. t*. jnj^ff*ttif#, • shims - 

IS:. . 

*£ISLtWtWi<S6R8l#rtttflmf. «R*#rtttMSftt«W**E* 
7*M««EgR»*WT««±«. RF f»0rttSR«#ttffi«Pttft-& 

gRgftjr201 ft 1.8 M 2.0MHz, 43.125kHz J8»^at» DMT ]R 

tt+fl5«f« «-46 ±. MttttMHHHtiSflW* 41 ft 47 . £0rCTtt£ffi 

41 w 47 , urians-t-rtw^ttw 42 a 46(-efl«HafSTSRM*«H 



42-46)fi{,jj!,$. 

£S ll 8f«tt»-^*lfc«t.' tfliiw ft 47 

«R*»rt. ft**ft flr«*^w«s4™it 4 i» 4 8±, mmm 

£5§#l40. &ttft70agtitt60. gffeIIS60.ffl=F^jS«lSf!lfi?MSSfl<JB*^ 

£Ji «0M##ftii^*J/8^ff^ 4 U^@+M#*^f^P)lSl^l*«l 4 0|l 

« . *tt£tre*fitiii 45 ®% pti&ss 46 wA^fflft. m» 43 jbt xrs 

P3£»«».- *HP£&^ 



J.Bingham *%m&M%\- &B*ft BPJ# WteXOEEE 

Communication Magazine, May 1990)*$ ft \Y¥X {feT^SH 

id 40 fifllifU*. 



70. 8tt*L70feJS«jRga72. ©Oi£&2S74. IS ft£ 76 78 . ft 

ttS&gftlttttS 72 gifti&**il|.ft|«Si8IS§ 30 jggHMflr?. £PS8&$ 74 

^WS74. UTAiPttXISltP^lfln. SHS!*76jtt#ftWft 

(855. jlliEtl 76 ft$53& 78 ftflmMftfrMII 45 fn^5§S§ 43 

g»Hfi^M.»»« 78 10 , «*9it«n 41 MAMX-Sfi 

SfflJ 51 . <£ Chow ^AWHS^fJm 5^85,474 **1MUI3£rtt*JMHI 74 , 

*8£fi. *««*5E50aa«M«. BS««SI»i85jBijfi»863, gife+ife 

9i««ii« 30 nmm^. mm$7t so ££gsigp 172 , m^®®®® 
(teq)174 , ##mtonwL&mn*i&fii*nft3;&WKttmtomii9 116 

fi 22(^5p, ««U1. tmttS»*eS£»«tt«ft). n*tt$» 174 . 

mmn 176 «g?^ 178 tomtt+*nw*n9+ton&wtto#iM&t 

eft, ■JffttPTBtt«*tt«tttMW. 

^EitjreaE vdsl/fttc 4. laaac^a^ 
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